We consider non-supersymmetric p-brane solutions of type II string theories characterized by three parameters. When the charge parameter vanishes and one of the other two takes a specific value, the corresponding chargeless solutions can be regular and describe "bubbles" in static (unstable) equilibrium when lifted to d = 11. In appropriate coordinates, they represent D6 branes with a tubular topology R 1,p × S 6−p when reduced to d = 10, called the tubular D6 branes, held in static equilibrium by a fixed magnetic flux (fluxbrane). Moreover, a 'rotation parameter' can be introduced to either of the above two eleven dimensional configurations, giving rise to a generalized configuration labelling by the parameter. As such, it brings out the relations among non-supersymmetric p-branes, bubbles and tubular D6 branes. Given our understanding on tubular D6 branes, we are able to reinforce the interpretation of the chargeless non-supersymmetric p-branes as representing pbrane-antip-brane (or non-BPS p-brane) systems, and understand the static nature and various singularities of these systems in a classical supergravity approximation.
String theory contains in its spectrum not only the BPS states and branes [1, 2] but also their non-BPS counterparts [3] . In addition, there are unstable brane-antibrane systems. For the BPS case, both the open string and the closed string descriptions of these objects are well-understood [4] and they played complementary roles in the microscopic calculation of black hole entropy [5] as well as the AdS/CFT correspondence [6, 7, 8] . However, the situation is not so satisfactory for the case of non-BPS states and branes as well as for the brane-antibrane systems. In this case, although the open string description is fairly well-understood [3, 9, 10] in the weakly-coupled region, the corresponding supergravity or closed string description does not have the same status as in the BPS case. Some progress in this approach have been made in refs. [11, 12] . The hope is that at least some properties of the non-BPS states and branes as well as the brane-antibrane systems can be similarly studied once we have a satisfactory supergravity description.
The static, non-supersymmetric p-brane solutions of supergravities, i.e., the low energy string theories, in arbitrary dimensions were constructed in [13, 14] . These solutions have the isometry ISO(p, 1) × SO(9 − p) and are characterized by three parameters. When we take the dimensionality of spacetime to be ten, the corresponding solutions have been interpreted in [11] as representing either the non-BPS Dp branes or Dp brane-antiDp brane system depending on the value of p and the type of theory (IIA or IIB) under consideration. The three parameters for each solution are related to the mass, charge and presumably also the tachyon parameter for the corresponding unstable configuration. Although their precise relationships to the tachyon parameter are largely unknown, there are some interesting attempts to relate them to the physical microscopic parameters of the brane-antibrane systems [11, 12, 15, 16] . Various properties of these solutions as well as their delocalized versions have been studied in [17, 18, 19] .
In spite of many consistency checks performed so far, questions regarding the static nature and the singularities of these solutions may still cast doubt on their interpretation as representing unstable systems such as non-BPS branes and/or brane-antibrane systems. In this paper we hope to provide some explanations and address various related issues at least in the classical approximation by showing their relations to the well-studied tubular D6 branes.
For this, we recall that the Kaluza-Klein dipole solution [20, 21] when embedded in eleven dimensions, was successfully interpreted as a static D6-brane-antiD6-brane configuration of type IIA string theory, suspended in an external magnetic field, in [22, 23] . We remark that usually the solution in d = 10 (obtained by the dimensional reduction of an eleven dimensional one), can suffer from two kinds of singularities, the curvature singularity and the conical singularity. Just like in BPS branes, the curvature singularities here appear at the locations of D6-brane and antiD6-brane. In other words they represent the brane sources and should not be a concern to us. On the other hand the conical singularity appears because of the improper introduction of a background magnetic flux or fluxbrane to the system under consideration (the eleven dimensional origin of this is due to an improper choice of a pair of coordinates not entirely independent of each other) by which the attractive forces due to gravitational and magnetic interactions remain unbalanced with the repulsive force induced by the magnetic flux between the brane and the anti-brane. In this case the system becomes classically unstable as well as dynamical. For this reason, the conical singularity will be our real concern here. The conical singularity never appears if the reduction of the eleven dimensional KK dipole (regular) solution is on an appropriate Killing direction with a 'good' pair of independent coordinates 3 and thereby introducing a well-tuned background magnetic flux or fluxbrane in d = 10. This magnetic flux in turn provides the repulsive force necessary to counterbalance the attractive force between the brane and the anti-brane, giving a static configuration of such unstable systems. When the parameter 'a' of the KK dipole solution (this is the Euclideanized rotation parameter of the d = 4 Kerr black hole solution) vanishes, the corresponding eleven dimensional configuration is the coincident D6-antiD6 brane system lifted to d = 11 and precisely for this case, there is a good choice of coordinate system in eleven dimensions such that when viewed from ten dimensions, the resulting solution in d = 10 is free from any magnetic flux [23] . The zero magnetic field solution turns out to be just the chargeless p = 6 configuration found in [14] when two of the three parameters characterizing the solution take some specific values and therefore Brax et. al.'s [11] interpretation of the latter solution as the D6-antiD6 system works for this case 4 .
The situation is not so clear for the lower dimensional (p < 6) branes. On one side we have chargeless non-supersymmetric p-brane solutions found in [14] and in order for the lower dimensional branes to have the interpretation of brane-antibrane system (as for p = 6) one may think that a higher dimensional dipole-like solution (with higher form gauge field) should exist on the other side. However, no such solutions are known to exist in the literature. If we recall how the Kaluza-Klein dipole solution in d = 5, which 3 When such a pair of coordinates (one of them is a compact coordinate x 11 and the the other is an angular coordinate introduced later) are entirely independent of each other and have their respective correct period 2πR and 2π, we call them a 'good' pair, otherwise a 'bad' pair. In fact, any choice of nontrivial twist on the angular coordinate in eleven dimensions is equivalent to introducing a new background magnetic flux or fluxbrane to the underlying ten dimensional configuration under consideration, therefore showing the non-uniqueness of reduction as well as the background flux as mentioned in [24] . 4 The same was successfully demonstrated in [25] for D6-antiD6 system with a net D6-brane charge using Kerr-NUT solution lifted to ten dimensions.
is crucial for its interpretation of monopole-antimonopole (or D6-antiD6 system when embedded in d = 10) system was obtained, we find that it is obtained from the Euclidean Kerr black hole solution in d = 4 with an extra time direction added (this can be embedded in d = 11 by adding six more flat spatial directions whose reduction on S 1 gives D6-antiD6 system). It might seem that lower dimensional brane-antibrane systems can similarly be obtained from the higher dimensional (d > 4) Euclidean rotating black holes [27] (with rotation in only one plane), but the solution one generates by this procedure in d = 10 are the D6-branes with tubular topology R 1,p × S 6−p called the tubular D6-branes [26] . The p = 6 case is the one discussed above and p = 0 corresponds to a D6-brane with spherical topology S 6 . As for the case of p = 6, the tubular D6-brane solutions could also suffer from conical singularities if the background magnetic flux or from the eleven dimensional viewpoint a twisted coordinate is not properly chosen. However, as before, here also a well-tuned background magnetic flux can be introduced through a dimensional reduction along an appropriate Killing direction of the corresponding eleven dimensional regular solution with a 'good' choice of twisted coordinate. The magnetic flux then provides the necessary repulsive force to balance the gravitational and electromagnetic forces to prevent the contraction of the tubular D6-brane and gives rise to a static configuration. When the Euclidean rotation parameter 'a' (which measures in an appropriate coordinate system the tubular deformation of the metric for the tubular D6 brane with the brane topology R 1,p × S 6−p from the maximal spherical symmetry S 8−p ), is put to zero, the tubular brane deforms back to restore the maximal spherical symmetry S 8−p , giving rise to the non-supersymmetric chargeless p-brane. For this case again there is a 'good' choice of coordinate system in d = 11 such that when viewed from ten dimensions, it makes the solution free from any magnetic flux and the solution can be interpreted as static unstable system such as brane-antibrane or non-BPS brane systems. Interestingly, these are precisely the three parameter non-supersymmetric p-brane solutions found in [14] with two of the three parameters restricted to take some specific values. In this paper we proceed from backwards. Our primary goal is to give a proper interpretation of the ten dimensional non-supersymmetric p-brane solutions found in [14] by making their connections to bubbles and tubular D6-branes. So, we first look at the d = 10 non-supersymmetric p-brane solution in [14] and after making a coordinate transformation (this amounts to going to the Schwarzschild coordinate) we find that for some specific values of two of the three parameters characterizing the solution, the resulting solution takes the form of bubbles [28] when lifted to eleven dimensions. This means that the p-brane solutions are regular in d = 11, with the periodicity of the eleventh direction properly chosen, just like some BPS branes (for example, NS5-brane or D2-brane). Next we like to understand whether these well-understood bubbles can give physically meaningful ten dimensional solutions and whether these static solutions can be interpreted as unstable systems like brane-antibrane systems or non-BPS branes. For this purpose we bring out their relations to the well-understood tubular D6-branes. We find that the ten dimensional non-supersymmetric p-brane solutions [14] for p ≤ 6 (with two of the parameters taking specific values as mentioned) is just a special limit of the tubular D6-brane solution with topology R 1,p × S 6−p , when the Euclidean rotation parameter 'a'
vanishes and the choice of coordinate system in d = 11 is such (with a 'good' pair) that when viewed from ten dimensions, the resulting configuration is free from any magnetic flux. This connection provides further evidence for the interpretation of Brax et. al. [11] in type IIA theory and also indicates that the localized non-BPS branes or brane-antibrane systems with lower brane dimensionality can be obtained from tubular D6-branes when proper limit is taken. With the exchange of non-BPS brane and brane-antibrane we can also give same interpretation in type IIB theory in the low energy supergravity set up. Without further ado, let us begin with the magnetically charged non-supersymmetric p-brane solutions (static) in ten space-time dimensions [14] ,
where
In the above the metric is given in the Einstein frame. a is the dilaton coupling which take values a = (p − 3)/2 for Dp-branes and a = (3 − p)/2 for NSNS branes. Also θ, α, β, δ, ω are integration constants and b is the charge parameter. However, all these parameters are not independent and they satisfy the following relations,
5 The parameter θ here should not be confused with the angular coordinate introduced later. Also the parameter a which is the dilaton coupling here should not be confused with the rotation parameter 'a' introduced later.
It is clear from above that the non-supersymmetric p-brane solutions are characterized by three independent parameters, namely, α, θ and ω. We would like to remark that in order to bring connections with the non-BPS branes (or equal number of brane-antibrane system) as well as with tubular branes, we need to set F [8−p] to zero and this can be achieved by setting the parameter b = θ = 0 (see eq. (5)). This implies that the p-brane solutions are chargeless. Now since in this case the function F (r) appearing in eq. (2) takes the form F (r) = H/H α , the solution (1) therefore simplifies to
Note here that now the solutions are characterized by only two parameters α and ω. The parameters α and δ are again related by eq.(4). We now make a coordinate transformation
where we have defined f = 1 − 4ω 7−p /r 7−p . The coordinate transformation (7) implies
From the above two eqs. (7) and (8) we can obtain,
Substituting (9) in eq.(6), the chargeless non-supersymmetric p-brane solutions take the form
where the function f is as defined before. For now, we can limit ourselves to consider the above chargeless solutions in ten dimensional type IIA theory 6 therefore they can be uplifted to d = 11. The corresponding solution is given as,
where we have used ds
2 + e −φ/6 ds 2 , with ds 2 the ten dimensional line element in the Einstein frame. It can now be easily checked that if the parameters α and δ take the following values,
then the eleven dimensional metric takes a very simple form as 7 ,
The above solutions (13) can be recognized as the analytic continuation (t → ix 11 , x 11 → it) of (11−p)-dimensional Schwarzschild solution with p flat spatial directions added. The configuration (13) is defined forr ≥ 4 1/(7−p) ω and describes a minimal (8 − p)-dimensional sphere with p flat directions in space whenr = 4 1/(7−p) ω, i.e., tubular bubbles in unstable equilibrium [28] . The eleven dimensional solutions are perfectly regular with x 11 having the periodicity 2πR = 4π4 1/(7−p) ω/(7 − p). However, if we reduce the solutions along x 11 to ten dimensions the solutions take the following form,
6 Once we have interpreted the solutions as representing either D-brane-antiD-brane or non-BPS D brane in Type IIA theory, then this approach works for IIB theory also since a supergravity description of a Dp-anti Dp (non-BPS Dp) system in IIA gives a non-BPS Dp (Dp-antiDp) in IIB theory. 7 Note that for D6-brane, α = 2 and δ = 0 and in this case the similarity between the nonsupersymmetric D6-brane with zero charge (which can also be interpreted as D6-antiD6-brane system with zero net charge) and the GPS [20, 21] dipole solution embedded in eleven dimensions has been noticed in refs. [11, 25] .
which, as expected, is just (10) when the relations in (12) are employed. Clearly these solutions look singular atr = r H = 4 1/(7−p) ω. The minimal tubular surface R p × S 8−p , the fixed point set of the Killing vector ∂ x 11 , shrinks to zero size atr = r H and therefore represents a p-brane-like null singularity [22] . But the singularity here is not a concern as mentioned earlier since it is due to the brane source and we know that the ten dimensional description breaks down there just like in BPS case. If we indeed want to study it, we have to lift the configuration to eleven dimensions where the corresponding metric (13) 
where 0 ≤ θ ≤ π/2, 0 ≤ ϕ ≤ 2π. Then we introduce a new coordinate bỹ
where R = 2 · 4 1/(7−p) ω/(7 − p) is as given before. Now if instead of taking x 11 and ϕ as the independent coordinates in eq. (13) we take x 11 andφ as the independent coordinates and express eq.(13) in terms of these latter coordinates then we find that ds 2 11 in (13) takes the form 9 ,
Reducing these solutions to ten dimensions according to the prescription given earlier we find the corresponding ten dimensional solutions to have the form,
Note that the metric (13) can be extended to the region ofr > 0 with a naked singularity atr = 0.
This naked singularity happens in many other cases and is understood due to the brane sources located atr = r H . For this reason, we can limit to define the metric a valid one only forr ≥ r H which is also consistent with the reduced ten dimensional metric (14) wherer can only be defined forr ≥ r H . 9 Henceforth we will drop 'tilde' on r in eqs. (13) and (14) 
Now it can be easily checked that in these forms the solutions (18) are regular at r = r H except at θ = 0. In fact one can check for any possible conical singularities of these solutions away from θ = 0 by looking at the periodicity of the angular coordinateφ and see whether it fails to satisfy the usual periodicity of 2π or not. From the form of the metric (18) we indeed find the circumference to radius ratio [26] 2π
This result can be understood as follows. Recall that the original configurations (13) is perfectly regular for r ≥ r H with well-defined completely independent 'good' pair of coordinates ϕ and x 11 having respective periodicities 2π and 2πR. This implies that (13) is free from any conical singularity and so is (14) . The eleven dimensional configuration (17) which is obtained from (13) by a change of coordinates (16), another 'good' pair of coordinates (φ and x 11 ) is also free from conical singularity. So, the reduction of (17) along the corresponding Killing direction should not produce any conical singularity in the configuration (18) . This is what is manifested in (19) . Another way to understand (19) is that the reduced solutions (18) can be regarded as describing a D6-brane with the tubular topology R 1,p × S 6−p located at r = r H and θ = 0, held in static equilibrium by the external magnetic flux (or fluxbrane) B = 1/R. In order to understand this we remark following [22, 26] that, we have essentially reduced the eleven dimensional solutions (13) to d = 10 by choosing independent coordinatesφ and x 11 along the Killing vector ∂ x 11 . The fixed points of this Killing vector are at r = r H = 4 1/(7−p) ω and θ = 0 which are located on the tubular surface R 1,p × S 6−p . As discussed in [22] , each of these points on the sphere 10 S 6−p carries a Kaluza-Klein monopole charge and therefore the solutions (18) represent tubular D6 branes with the topology just mentioned. However, these configurations themselves in the zero background magnetic field would be unstable and have either time dependence or the presence of conical singularities because of the brane tension of the tubular D6-brane. In the particular reduction from (17) to (18) the attractive forces due to gravitational and magnetic interactions are cancelled by the repulsive force, induced by the external magnetic flux (or fluxbrane), which manifests itself by the absence of conical singularity. So again, we understand the configuration (18) free from any conical singularity from the ten dimensional viewpoint through the force balance. We thus end up with a static tubular D6 configuration in d = 10 with the magnetic flux B = 1/R = (7 − p)/(2r H ) which can be read from (16) following [24, 22] . The above discussion clearly indicates that any choice of non-trivially twisted coordinate such as (16) in eleven dimensions introduces a background magnetic flux or fluxbrane in ten dimensions when the reduction is done along the relevant Killing direction (here with independent coordinatesφ and x 11 the Killing direction is ∂ x 11 ). However, we must caution that the value of the magnetic flux is unphysically high and as such this makes the ten dimensional interpretation of the solutions problematic since the magnetic flux produces curvature in the non-compact direction which is of the same order as the inverse size of the compact directions [24] . So this reduction to ten dimensions employed above is used only for the purpose of showing the force balance and therefore the absence of conical singularity in (18) . We would like to point out that the tubular D6 brane above has no net magnetic charge but has a magnetic field due to the magnetic charge distribution on the sphere S 6−p , as given in (18) . This tubular D6 brane can naturally be interpreted as a pair of (D6-Dp)-anti(D6-Dp)-brane system with their respective brane topologies R 1,p × S and with a Dp (anti Dp) positive (negative) electric-like charge uniformly distributed on R 1,p . The Dp and anti Dp are coincident and just like the previously discussed coincident D6-antiD6 case their net charges are always vanishing in the supergravity configuration in any coordinate system as no electric or magnetic-like form field associated with the Dp-anti Dp brane appears. This picture is consistent with what has been discussed when p = 6. We know that the tubular D6-brane appears by a coordinate twist given in (16) or from the ten dimensional point of view when a background magnetic flux B = 1/R is introduced. If we use the original good coordinates ϕ and x 11 , neither the tubular D6-brane nor the background B is present (as is clear by the absence of A ϕ in (14)). This indicates that the magnetic charges on the sphere S 6−p are caused by the background magnetic flux through polarization. This further implies that the tubular D6 brane is created by the background magnetic flux, too. No background magnetic flux means no tubular D6 brane. As will be discussed later in the paper, the natural reduction from eleven to ten is the one without the twist on the angular coordinate, i.e., from the ten dimensional point of view without the introduction of the background magnetic flux, therefore no tubular D6 brane. This indicates that the system under consideration i.e. (14) indeed represents a p-brane-anti p-brane or non-BPS p-brane system. The static nature of (14) as we have shown to follow from the absence of conical singularity (which can be understood through the force balance as discussed above), can also be understood by the application of Birkhoff's theorem to this configuration possessing the maximal spherical symmetry. This fact was used for p = 6 by Brax et. al. [11] to argue that this configuration can represent brane-antibrane or non-BPS brane in the supergravity set up. In the following we will generalize the above discussion by introducing a Euclidean rotation parameter 'a' to the configuration (13) . By this, we can avoid unphysically high magnetic field and also make the connection of (14), interpreted as representing p-braneanti p-brane or non-BPS p-brane system, with the tubular D6 branes in a more general setup. This can be done, as mentioned in the introductory remarks, by generalizing the KK dipole solution of GPS [20, 21] with an addition of a time direction to the Euclidean rotating black holes (with rotation in only one plane) in higher than four dimensions [27] and then embedding the resulting solution into eleven dimensions by adding some flat spatial directions. The solutions can be written in the form,
where 'a' is the Euclidean rotation parameter and 'M' is the Euclidean mass parameter. ∆ and Σ are defined as ∆ = r 2 − Mr p−5 − a 2 and Σ = r 2 − a 2 cos 2 θ. For p = 6 the solution (20) reduces exactly to the GPS dipole solution embedded in eleven dimensions [23] . Note that when the parameter a → 0,
and the above solution reduces to the solution (13). We will discuss more about this reduction as we proceed. These solutions (20) have 'Euclidean' horizons at r = r 0 , where r 0 is the greatest root of the equation ∆ = 0 and is given by
Let us define
with κ the surface gravity and Ω the Euclidean angular velocity, and
The solutions (20) are then regular for r ≥ r 0 , provided x 11 has the periodicity 2πR and ϕ has the periodicity 2π. This implies that ϕ has to be correlated with x 11 in having a periodicity 2π (25) in order to have identifications of spacetime points. There are various ways one can reduce these solutions to ten dimensions. It can be checked that if we choose independent coordinatesφ and x 11 and reduce (20) along the Killing vector ∂ x 11 (the Killing vector is ∂ x 11 + Ω∂ ϕ if expressed in terms of ϕ and x 11 coordinates), then the fixed point sets are the whole horizon r = r 0 . Also, since the coefficient of (dx 11 ) 2 vanishes in this case, the corresponding ten dimensional solutions appear singular. This is a (null) curvature singularity, indicating the location of the brane source, not a concern to us as discussed earlier. This case is very much like what we had in reducing (13) to (14) . There are no conical singularities here, indicating that the repulsive force induced by the background magnetic flux B = Ω on the tubular D6 brane cancels the attractive forces due to the gravitational and magnetic interactions. Another way to reduce the solutions (20) to ten dimensions is to take x 11 and ϕ as independent coordinates and reduce (20) along the Killing vector ∂ x 11 (Note that this Killing vector is not the same as the above). We end up with
Note that the above solutions are the more general tubular D6-brane branes than the solutions (18) involving an additional parameter 'a'. The solutions (26) match exactly with (14) for a = 0 with now A ϕ = 0 as expected. However, we expect a problem to arise when a = 0 since x 11 and ϕ cannot be taken to be entirely independent of each other, a so-called 'bad' choice of coordinates. Their periodicities are actually correlated as mentioned earlier. As a result of this, conical singularities arise at r = r 0 for these solutions (26) . The underlying picture for these singularities from the ten dimensional view is that the attractive forces due to the magnetic and gravitational interactions on the tubular D6-brane are not balanced. There is still another way to reduce the solutions (20) where the problem does not arise and that is taking the followingφ and x 11 as independent coordinates and reducing along the Killing vector ∂ x 11 . Introducing the twisted coordinatẽ (27) and treatingφ and x 11 as the independent coordinates in (20) we find the reduced solutions in d = 10 as,
Now it can be checked that with the above value of the background magnetic flux
there are no conical singularities in the solutions (28) . Indeed we find from the metric in (28) that 2π
Actually, this fact can be anticipated from the outset. Recall that the reduction is along x 11 but now taking x 11 andφ as independent coordinates. From (27) and (24), we havẽ ϕ =φ + κx 11 . Note thatφ, unlike ϕ, is independent of x 11 and has its own period of 2π and therefore this relation is similar to the case in (16) . Sinceφ can be taken completely independent of x 11 , a good choice of coordinates, no conical singularities should arise and the total force acting on the tubular D6-brane must be balanced. It is clear from (30) that the value of the magnetic flux B can be made arbitrarily small by adjusting Ω [22] and consequently the ten dimensional solutions (28) can be trusted. This will also be true for the B = Ω case. So, the point we want to make is that although the eleven dimensional solution (20) (or (13) which is the a → 0 limit of (20)) is perfectly regular and meaningful in the sense described below (24) , their ten dimensional reduction is not always physically acceptable. So, for example, the reduced solution (26) has problems of interpretation since it contains conical singularity for general a. The reduced solution (28) is acceptable only for a ≫ M 1/(7−p) which gives |B| = |Ω − κ| ≪ κ.
The d = 10 non-supersymmetric p-brane solutions (14) are also physically acceptable reduction from (20) in the a → 0 limit. This can be understood in two ways as follows. We can take the solution (20) directly and put a = 0. This will give (13) and then it could be reduced to ten dimensional solution (14) in the usual way. Otherwise, we can chooseφ and x 11 as independent pair of 'good' coordinates in (20) then reduce it along the Killing vector ∂ x 11 and finally put a = 0. This will also give (14) . In other words, various properties regarding solution (14) can be studied in a similar fashion as the case discussed previously with a = 0. For a of the same order as M 1/(7−p) , only the eleven dimensional description (20) or its other forms related to this one by a change of the so-called 'good' coordinates is appropriate as pointed out in [23] . This implies that the best description in making various connections among the chargeless non-supersymmetric p-brane, bubbles and tubular D6 branes is the eleven dimensional one. To summarize, in this paper we have tried to interpret the non-supersymmetric, three parameter p-brane solutions [14] of type II string theories as p-brane-anti p-brane or non-BPS p-brane systems. We have also tried to clarify their static nature and the various singularities by bringing out their relations to tubular bubbles and tubular D6-branes. First we have shown that when the charge parameter is put to zero and one other parameter takes a specific value then the resulting non-supersymmetric p-brane solution in different coordinate system takes the form of tubular bubbles and is regular when uplifted to d = 11 given in eq. (13) . We argued that the corresponding ten dimensional solution (14) can be interpreted as p-brane-anti p-brane or non-BPS p brane systems. Since it is known that these systems are unstable one may be sceptical how they could be given by static configurations like (14) . We have argued at least in the classical supergravity set up, that there is no net force acting on such systems conforming the view that unstable systems in question can be represented by static configurations. To show this we brought out the connections of the solutions (14) with tubular D6-branes.
We have seen that in eleven dimensions and in the absence of rotation parameter 'a' there are various ways one can choose a pair of coordinates (one is the compact coordinate x 11 and the other is an angular coordinate ϕ) and with each choice (twist) a nonvanishing magnetic flux is introduced in the reduced (along a related Killing direction) ten dimensional solution (a tubular D6-brane). In other words one can say that tubular D6-brane is created by the magnetic flux through polarizations. We emphasized that when our choice is 'good', then in ten dimensions we get a force balance for a specific value of the magnetic field (which may not always be physically acceptable) on the tubular D6-brane otherwise not. In this case the solution also does not suffer from conical singularity. We have generalized the above discussion by introducing a rotation parameter 'a' to the configuration under consideration. Here we understood the picture of the absence of conical singularity, force balance and the role of the various choices of coordinates more clearly. So, for example, in this case there are various choices of the angular coordinates such as ϕ in (20),φ in (24) orφ in (27) , but not all the choices are 'good'. One such 'bad' choice of coordinates is ϕ in (20) . As we have pointed out, for this choice, the periodicities of the coordinates ϕ and x 11 are correlated and not really independent of each other as in the case of other choices likeφ orφ. When we reduce these solutions to ten dimensions, only for 'good' choice of coordinates we get a force balance and don't have any conical singularity. Two such solutions are (18) (when there is no parameter 'a') and (28) (in fact (18) is the a → 0 limit of (28) with R replaced by −R). The absence of conical singularity for the tubular D6-brane (17) must imply the same and the corresponding force balance for its ten dimensional version (18) . This in turn implies the same for the tubular bubbles (13), therefore its ten dimensional version (14) since (13) is related to (17) by a simple 'good' coordinate change. The manifest absence of conical singularity in either (13) or (14) is consistent with the above. This very fact explains the static nature of the tubular bubble (13) or the p-brane-anti p-brane (or non-BPS p brane) solution (14) and is in accordance with Birkhoff's theorem that the spherically symmetric solution of vacuum Einstein's equation must be static. This also supports the view that the maximally spherically symmetric solution (14) which is static can indeed represent unstable systems like p-brane-antip-brane or non-BPS p-brane systems (note that the solutions (14) have the required symmetry and also they are chargeless as it should be). It is therefore clear that at the classical supergravity level there is no force acting between a p-brane and an antip-brane when they are coincident and the system is given by a static configuration (as is also the case for non-BPS p-brane). This implies that the interaction which causes the brane annihilation or tachyon condensation occurs only at the quantum level. Precisely for this reason, we can have a supergravity configuration appearing as a static configuration at each moment of the brane annihilation with its ADM mass related to the interaction energy of the system labelled by the off-shell tachyon as a parameter at that moment. So, we can use a continuous family of supergravity configurations with its parameters relating to the tachyon parameter to study the brane annihilation process. For example, we can set the ADM mass calculated from the gravity configuration equal to twice the brane tension plus the tachyon potential as we did in [12, 15] . Finally we would like to mention that even though in this paper we have interpreted only a subclass of the non-supersymmetric p-brane solutions obtained in [14] , it seems to us that a similar interpretation can be given for the general chargeless solution (10) or (11) as well since it appears that (15)- (19) can be similarly carried through and they are just sufficient for this purpose. However, whether the general solution (1) with non-zero p-brane charge can have similar interpretation remains to be seen.
